INTRODUCTION
T ooth decay affects between 60-90% of school children, which turn it into a public health problem [1, 2] . Research has been conducted in order to assess the natural and synthetic chemical agents that could act as a coadjutant to the effect of mechanical tooth brushing on dental caries control [1, 3] . Among these chemicals, toothpastes are considered the main aid agents. Typically, they consist of therapeutic, abrasives, detergents, flavoring agents, pigments, thickening agents and humectants, and each of them has a specific role in bacterial adhesion and proliferation control and/or also in remineralization of the tooth structure [4] .
A broad range of toothpastes are available in the market. Manufacturers offer colored and flavored toothpastes, signed by famous figures, to make them attractive for children [5, 6] . The presence of fluoride in toothpaste used by children is widely discussed in the literature, because of the risk of swallowing the paste, thus increasing the risk of dental fluorosis [5, 7] . The use of toothpastes containing 1,000 ppm of fluoride is endorsed by the American Academy of Pediatric Dentistry, regardless of the child's age, as a primary preventive procedure. On the other hand, the European Pediatric Dentistry Academy recommends the use of toothpastes formulated with 500, 1,000 and 1,500 ppm of fluoride to children aged from 6 months to 2 years old, 2 to 6 years old and older than 6 years old, respectively [8] .
Although several toothpastes indicated for oral hygiene of infants and children are available in the market, many dentists are unaware of their effect on cariogenic microbiota. It is mandatory that children's toothpastes pass the scrutiny of antimicrobial activity, thus allowing professionals to consciously make better clinical decisions, indicating these products to their patients. With that in mind, the purpose of the present work was to evaluate and compare the antimicrobial activity of four commercially available children's toothpastes on the bacterial growth of oral microbiota from young children.
MATERIAL AND METHODS
The Ethics Committee of Federal University of Alfenas approved the protocol for this study (protocol #093/2010). Prior to the sample collection, informed consent was obtained from the parents or guardians of 20 children aged between 18 and 36 months, who attended a day care center. Children presenting tooth decay and those who had received antibiotics in the previous two weeks were excluded from the study. Total spontaneous saliva of 20 children was collected by moistened sterile swabs with saline solution from the mucosal lining of the buccal cavity two hours after feeding without brushing, as described by Modesto et al [9] . The swabs were inoculated on brain heart infusion (BHI) agar, in which one central and six wells at equidistance in each plate were prepared using a sterile 4-mm cork borer. Toothpaste solutions were diluted in saline at a final concentration of 50% (w/v) and applied into the wells. Saline (E) and 0.12% chlorhexidine (F) were used as negative and positive controls, respectively. Plates were incubated at 37 ºC for 24 hours in microaerophilic conditions. The antimicrobial activity was determined in duplicate by agarwell diffusion technique [10, 11] . The bacterial growth inhibition zones were recorded in mm. A statistical analysis was performed using analysis of variance (ANOVA) followed by Tukey's test in the GraphPad Prism software, with p values < 0.05 considered significant. Table 2 presents the means and standard deviations of growth inhibition zones of the children's toothpastes tested in the present study. Toothpaste D presented the highest antimicrobial activity followed by toothpaste B, the positive control, toothpaste A, toothpaste C and the negative control, which did not inhibit the growth of microorganisms.
RESULTS

DISCUSSION
The control of oral biofilms by mechanical removal is essential for maintaining oral health, but the use of antimicrobial agents has also been reported to be a good adjuvant in the chemical control of the biofilm [12, 13] . Antimicrobial activity of different chemical agents in toothpastes have been demonstrated, helping in the control of pathogenic microflora [12, 14] . Toothpastes analyzed in this study contain different fluoride concentrations and antimicrobial products such as xylitol (in toothpastes B, C and D), mallow extract (Toothpaste C) or triclosan (Toothpaste D). These substances are included in the formulation to control Streptococcus mutans proliferation [14] .
The effectiveness of fluoride on tooth remineralization is well established in the literature [12, 15, 16] as wells as its risk of fluorosis when excessive fluoride intake occurs [12, 17] . However, there is no consensus about fluoride's effectiveness against cariogenic bacteria growth or proliferation [18] [19] [20] [21] [22] . It is known that under conditions of low pH, fluoride has a greater capacity to bind to the structures of the bacterial surface, decreasing the action of these pathogens [23] .
Antimicrobial activity of fluoride have been shown elsewhere [22] . However, in our study, toothpastes containing fluoride (B and C) presented smaller zones of inhibition of bacterial growth than the non-fluoridated toothpaste (D). In this study, the low antibacterial power of fluoride-containing toothpastes may be related to the agar medium used that holds the medium around pH 7.4 (neutral), which reduces fluoride ability to bind on bacteria, as reported before [22] .
Xilitol, contained in toothpastes B, C, D, is able to reduce levels of mutans streptococci in plaque and saliva by disrupting the energy production process of S. mutans, leading to a blockage of energy production and consequently cell death [6] . In addition, it reduces the adhesion of these microorganisms to the surface of the teeth and the production of acids. Triclosan, another antibacterial agent in the composition of toothpaste D, causes bacterial wall disruption, as it inhibits the enoylacyl reductase protein that is essential for the synthesis of fatty acids present in the bacterial membrane. In the absence of fatty acids, cell death occurs [24] . In this study, toothpaste D achieved greater antimicrobial activity. The association of xylitol and triclosan leads to a synergistic effect [24] , which may explain the higher antibacterial action of the toothpaste D. Toothpastes with triclosan showed higher antimicrobial activity [10, 22] , corroborating our results and suggesting that the incorporation of triclosan in the toothpaste for children is beneficial since it can reduce the risk of caries.
Besides xylitol, the toothpaste C contain mallow extract, which has antimicrobial properties [25] . However, among the investigated toothpastes, formulation C was less effective in inhibiting microbial against salivary children's microorganisms, possibly because effects of herbal extracts only occur when stimulated by the immune system, therefore requiring in vivo studies [25] .
CONCLUSION
Considering the methodology of this research, all tested toothpastes had some antimicrobial activity. Toothpaste containing triclosan and xylitol presented an excellent antimicrobial activity, and may be considered a good option for young children since it may reduce the risk for dental caries, as well as decrease children's exposure to fluoride.
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